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Abstract
Background: Recruitment to clinical trials remains a challenge, particularly in primary care settings. Initial projections of
participant recruitment need to be as accurate as possible in order to avoid the financial, clinical and ethical costs of trial
extensions or failures. However, estimation of recruitment rates is challenging and often poorly executed, if attempted at
all. We used qualitative methods to explore the experiences and views of researchers on the planning of recruitment in
this setting.
Methods: Participants had registered accrual to a UK-based primary care research study between April 2009 and March
2012. We conducted nine interviews with chief investigators or study managers, using a semi-structured topic guide.
Analysis was conducted using the framework approach.
Results: Three themes are presented: 1) the factors affecting recruitment rates, 2) the use of planning techniques, and 3)
influences on poor estimation. 1) A large number of factors affecting recruitment rates were discussed, including those
relating to the study protocol, the clinical setting and the research setting. Use of targeted mail-outs to invite apparently
eligible individuals to participate was preferred in order to eliminate some of the uncertainty in the recruitment rate
associated with opportunistic clinician referrals. 2) The importance of pilot work was stressed. We identified significant
uncertainty as to how best to schedule trial timelines to maximise efficiency. 3) Several potential sources of bias involved
in the estimation of recruitment rates were explored and framed as technological, psychological or political factors.
Conclusions: We found a large number of factors that interviewees felt impact recruitment rates to primary care research
and highlighted the complexity of realistic estimation. Suitable early planning of the recruitment process is essential, and
there may be potential to improve the projection of trial timelines by reducing biases involved in the process. Further
research is needed to develop formal approaches that would be suitable for use in this setting.
Keywords: Qualitative research, Primary care, General practice, Participant recruitment, Recruitment projection, Planning,
randomised controlled trials, Clinical trials
Background
Recruitment to clinical trials remains a problem. A
review of large UK-based multi-centre trials funded by
the Health Technology Assessment (HTA) and Medical
Research Council (MRC) reports that 45 % required an
extension [1]. It is in the interests of trial funders that
projections of recruitment provided by trial teams at the
point of funding are as accurate as possible in order to
avoid the financial, clinical and ethical costs of trial
extensions or failures, yet little research has been done
exploring estimation of the time required.
Recruitment projection can be challenging, if
attempted at all. Researchers tend to use simple uncon-
ditional methods, where the time required is estimated
by dividing the sample size by the projected monthly
recruitment across all centres. More sophisticated
models have been developed, but all are heavily
dependent on the estimated parameters used [2] and will
therefore, inevitably, be influenced by biases. When
tasked with estimating the time required to complete a
project, individuals tend to be overly optimistic even
when they are aware that previous projects have overrun
[3]. A manifestation of this cognitive bias in clinical re-
search, sometimes known as ‘Lasagna’s Law’ [4, 5] or
‘Muench’s Third Law’ [6], is that researchers are often
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excessively optimistic about the number of people who
are available and will need to be approached in order for
a study to reach full accrual.
A clinical setting that faces particular recruitment chal-
lenges is primary care [7, 8]. A 2007 survey of 39 UK-based
primary care trials found that fewer than one-third of the
trials were recruiting to schedule [9]. Medical interventions
have historically been tested in secondary care settings,
and only relatively recently, have significant attempts been
made to increase the quantity of research undertaken
through primary care [10]. Many general practitioner (GP)
practices remain either unable or unwilling to prioritise
recruiting to research. Specific issues repeatedly identified
in the literature include a lack of GP equipoise, resulting in
a lack of willingness to randomise [11–15]; insufficient
time to undertake the necessary tasks required to recruit
participants [11–13]; and a lack of experience in research
participation, resulting in unrealistic expectations [13, 16].
GP practices are small businesses and receive no core
funding for research. Thus, where research activities have
been inadequately costed, practice profits - and therefore
partners’ incomes - are reduced, resulting in a disincentive
to engage and prioritise the work [17].
Efforts have been made by organisations to aid recruit-
ment in this setting, including work by the National
Institute for Health Research (NIHR) Primary Care
Research Network and Primary Care Research Recruit-
ment Methods Group, who have published advice for
researchers [18]. Such guidance is helpful, but in
describing the large range of factors to consider when
planning the recruitment process, this guidance high-
lights the complexity of estimating the time required
when taking into account project-specific variables. Both
the research design (including method of referral, inter-
vention type and population) and the setting (including
clinician engagement, experience and workload) will
affect the speed at which recruitment takes place.
In this article, we report on qualitative research under-
taken to explore the experiences and views of researchers
on the projection of recruitment to clinical trials in pri-
mary care and consider how processes could be improved.
We have two bases for ordering our findings. First, we use
key concepts suggested by previous observations made in
the medical and health science literature about how re-
searchers project recruitment to trials. Second, inspired by
the Reference Class Forecasting (RCF) model, we group
explanations for the inaccuracy of recruitment projection
under banner headings: ‘technical’, ‘psychological’, or ‘polit-
ical-economic’ [19]. RCF is rooted in prospect theory [20],
which states that:
 errors of judgment are frequently systematic and
predictable rather than random, that is, they reflect
bias, not confusion;
 experts make the same kinds of errors of judgement
as laypeople;
 an awareness of one’s biases does not, by itself,
enable a more accurate assessment of a situation.
RCF, ‘a method for de-biasing forecasts’, provides a
conceptual basis for those who are aware of the problem
to critically evaluate their circumstances and act on that
evaluation.
Methods
Approach and rationale
Although recruitment is often studied quantitatively,
for instance through investigating consent rates, when
researchers wish to understand attitudes towards a
phenomenon, the processes involved and the barriers
to success, qualitative methods are more appropriate
[21]. Our approach is phenomenological in that we aim
to distil experiences of an issue [22, 23] - in this case
the difficulties and opportunities associated with re-
cruitment to trials by general practitioners. Our ration-
ale is pragmatic [24]: we are less concerned with
building or testing theory than the ‘conceivable prac-
tical consequences’ [25] of different lines of action, and
providing a basis for ‘organising future observations
and experiences’ [26]. In other words, we hope to guide
future researchers and funders by describing the experi-
ences of investigators who had already planned and
undertaken studies in primary care.
Before commencing data collection, we searched the lit-
erature for papers from which we could build an initial the-
matic framework about recruitment projection specifically.
Papers about recruitment strategies have been very com-
mon for over thirty years [27], but those that discuss
recruitment projection are rare. We used free text terms
such as ‘recruitment projection’ and ‘Lasagna's Law’ in a
MEDLINE search, together with pearl growing and citation
tracking to find papers. We used seven papers [28–34] to
inform our initial topic guide (Additional file 1) and the-
matic framework. Table 1 shows the key themes of the
framework as they relate to the literature identified.
Researcher characteristics and context
The research team consisted of the authors: DW and
DH. DW is currently a trial manager and proposal de-
velopment assistant at Sheffield Clinical Trials Research
Unit (CTRU), who had previous experience in qualita-
tive interviewing as part of a post-graduate degree, for
which he conducted this research. DH is Assistant
Director of Sheffield CTRU. We are both researchers
with previous experience recruiting to clinical trials and
are interested in the subject for professional reasons.
As such, we had existing thoughts about the subject based
on personal experience, prior to undertaking the study.
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All interviewees were working in the same field as the
study team.
The interviewer, DW, had existing or previous profes-
sional relationships with four of the interviewees, who were
more senior colleagues. The literature discusses advantages
and disadvantages of conducting research with colleagues
or peers [35]. The researcher may benefit from an under-
standing of the setting [36] and may bring experience that
helps to interpret the findings and make them more mean-
ingful [37]. We were also aware of the potential for such
pre-existing relationships to affect the interviewer/inter-
viewee dynamic, even though the subject matter under dis-
cussion was not particularly controversial, nor personal.
We ensured that all questions in the topic guide were
asked to all participants. We discuss other issues involved
in interviewing colleagues or peers in the ‘ethical issues’
section of these methods.
Sampling
A list of potentially relevant studies was obtained by
searching the UK Clinical Research Network (UKCRN)
portfolio database, with assistance from South Yorkshire
Comprehensive Local Research Network (CLRN). Eli-
gible participants worked on studies that were (a) UK
based, (b) marked as General Practice or had received
Primary Care Trust R&D approval, and (c) had regis-
tered accrual between April 2009 and March 2012. We
took a pragmatic approach to sampling from this list, as
we had limited time available to complete the study.
Therefore, individuals on the list with links to the
department of the study team or working in depart-
ments with links to the study team were initially priori-
tised. A list of 22 potential participants was then
purposively sampled in order to reflect differences in
intervention type, population, recruitment methods and,
recruitment success. Fourteen investigators and study
managers in total were invited via email to take part in
an interview. Potential participants were provided with
an information sheet and consent form with reply slip.
Of those invited, 10 took part. One interview included
two participants (both the chief investigator and study
manager); thus, nine interviews were conducted in total.
With a relatively homogeneous participant group, nine
interviews can be adequate to understand common per-
ceptions and experiences, thereby achieving thematic
saturation [38] (as distinct from other forms of satur-
ation [39]). A formal assessment of whether saturation
had occurred or of the stopping criteria for qualitative
data collection was not employed [40]. After seven inter-
views we decided that insufficient data was available on
trials that had tried to recruit incident populations, and
for this reason, we recruited two additional participants
who satisfied this criterion. While we felt that no new
major themes were arising after nine interviews, the final
decision to suspend recruitment was largely based on re-
source availability.
Participant characteristics
Key characteristics of the study sample are presented in
Table 2. We interviewed a roughly equal mix of investigators
Table 1 Key themes of the a priori framework, as they relate to the literature
A priori thematic framework Agras I Agras II Hunninghake I Hunninghake II Ederer Collins Weintraub
Protocol factors
Population and eligibility criteria X X X X X X
Recruitment methods used X X X X
Complexity, burden, attractiveness of protocol X X
Setting factors
Clinician equipoise X
Priority of research and workload X X X
Research culture and experience X X
Variation between practices X X
Changes in the clinical environment X
Estimation
Choice and quality of data used X
Over-optimism X X X
Planning
Pilot work X X X
Feasibility work X X X
Projections X X X X X X X
Contingency X X X
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and study managers, and seven out of 10 were involved
in the design of their study. A range of the characteris-
tics purposively sampled for was achieved. Participants
worked at institutions in four cities in the South-West,
South-East and North of England. Target sample sizes
of the studies under discussion ranged from 100 to
30,000. Most studies were funded by NIHR.
Ethical issues
Recruitment of colleagues or peers to research can
present particular ethical challenges [35]. Potential par-
ticipants may feel coerced into taking part [41] or may
be concerned about the confidentiality of their participa-
tion amongst peers, and consequently, participants may
alter their responses to questions. With this in mind, we
provided all potential participants with a detailed partici-
pant information sheet and consent form. It was made
clear that participation was voluntary, that no reason
had to be given for declining participation and that the
participant was free to withdraw at any stage without
giving a reason. Participants were free to choose the
location of the interview and consent was re-checked
before it took place, including re-acquiring permission
to digitally record the interview. Participants were in-
formed that data would be fully anonymised. Given our
intention for the reports of the research to be read by
fellow members of the research community, we removed
from published quotations all information that we con-
sidered could lead to the identification of the participant.
Where data were removed, we were mindful to maintain
the meaning behind accounts [42]. Pre-anonymised data
were only seen by the interviewer, DW, who transcribed
and anonymised the interviews.
Ethics approval for the research was granted by the
NRES Committee Yorkshire and the Humber – Sheffield
(10/H1308/12). All interviewees were university em-
ployees who were interviewed on university premises or
by telephone.
Data collection
Interviews were conducted by DW, either over the
phone (n = 4) or face-to-face at the interviewees’ work-
place (n = 5) and lasted between 28 and 65 min (median
40 min). Informed consent was obtained from all partici-
pants prior to participation. A paper consent form was
either returned in the post prior to the scheduled tele-
phone interview or completed with the participant in
person. All interviews were audio-recorded and no-one
else was present in the room. There were no repeat in-
terviews. Interviews were semi-structured and informed
by a topic guide (Additional file 1). Table 3 demonstrates
how example questions from the topic guide relate to
the main themes of the a priori framework. Inter-
viewees were asked to discuss in depth their experi-
ences on one study, but were also encouraged to draw
on other experiences where relevant. Interviews were
staggered, allowing later interviews to be informed by
emerging themes. Transcripts were not returned to
interviewees for comment, and interviewees did not
provided feedback on findings.
Data analysis
Analysis was conducted by DW, using the National
Centre for Social Research Framework approach [43]. We
used Framework analysis because it allows enough flexibil-
ity for analysts to identify subjects of known importance
as coding categories from the outset and to combine them
with other concepts that emerge from the data during
inductive analysis. The five ‘key stages’ of framework were
followed: familiarisation, identifying a thematic frame-
work, indexing; charting, and, mapping/interpretation.
Data were transcribed verbatim, anonymised and
imported into NVivo (QSR International v9.2). All data
were stored electronically on a secure server. Familiar-
isation was achieved by reading and re-reading tran-
scripts, considering participants’ accounts in light of
the initial thematic framework that drove the design of
Table 2 Characteristics of the study sample
Interviewee characteristics
Gender Male Female
6 4
Study role Investigator Manager
6 4
Involved in study
design
Yes No
7 3
Study characteristics
Study design Randomised Non-
randomised
7 2
Intervention Therapeutic Prevention Screening Othera
5 2 1 1
Complex intervention Yes No
6 3
Population Acute Chronic Otherb
2 5 2
Recruitment method/s Direct
referral
Letter Media
4 8 1
Recruited to planned
timescale
Yes No
4 5
Funder NIHR MRC Charity
7 1 1
aOther: medications adherence
bOther: healthy adults; high cardiovascular risk
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the study, with notes being taken on new categories
emerging from the data. For example, a theme of a priori
interest was recruitment methods used; subthemes within
this category were derived by reading the transcripts. A
further review of the literature was also conducted to aid
this process, with papers on specific primary care recruit-
ment issues being utilised [11–16, 44–52]. For example,
papers describing the use of database searching to aid
recruitment [45] helped to give additional context to the
data emerging on this subject. We also adopted the con-
ceptual framework suggested by RCF to categorise areas
of bias that can affect the planning of projects [19], which
were defined as psychological, technical or political. Tech-
nical factors refer to the appropriateness, availability and
quality of data sources; psychological factors refer to
human biases; and political factors refer to the influence
of funding mechanisms and strategic misrepresentation
(deliberate underestimation).
Following this process, a new framework was drawn up
in NVivo. All data in the transcripts were then coded
against the new framework, with continual refinement of
categories occurring, some being merged where insuffi-
cient data were present. Coded data were then sum-
marised using NVivo matrices, linked to the relevant
quotations. Given the large number of categories, com-
pleted charts were printed out on paper to aid viewing
and interpretation of the data, which were compared
within and between participants. Where participants had
very strong views on a subject or where there was consid-
erable agreement or disagreement between participants
was noted. Ideas emerging from the accounts were
mapped out on paper to aid interpretation. For example,
the relation between the recruitment method used and
the influences on recruitment success was mapped out, as
demonstrated in Fig. 1.
Results
The complexity of factors affecting recruitment rates
‘The smaller you break down a target, the smaller the
parcels become, the more likely there is to be
variation on it’. (H, Study Manager)
The interaction between the numerous factors influen-
cing recruitment affects the ability to successfully project
recruitment rates. Protocol factors were broadly thought
to be within the control of the research team at the design
stage, with setting factors largely outside of their control.
The following are just some of the factors highlighted.
The protocol
Of particular concern for interviewees were that more
complex eligibility criteria increase the difficulty in esti-
mating numbers [4, 5, 28, 53].
‘What percentage of people have a severe mental
illness at any one time, maybe eight or twelve percent,
and another exclusion criteria might be a BMI over
forty-five, so maybe five percent of people have that,
but are they the same five, do you add those figures
together or is there an overlap… you get an initial list
of potentially eligible people and it gets slashed by
fifty, sixty percent once you start putting exclusion
criteria in’. (E, Investigator)
Table 3 Example questions as they relate to the main themes of the a priori framework
Example interview questions
Protocol
factors
How did you approach potential eligible participants for recruitment into your study?
Applying the eligibility criteria in practice, what did you find? Was it straightforward?
Explore protocol regime and attractiveness to patient
Setting
factors
It is often said that to be involved in a clinical trial, investigators and participants should be in equipoise, that is, genuinely uncertain
about which treatment is better. Did you find that you had people involved who expressed preference for one treatment (patients)
or conviction that one was better (clinicians)?
Did any of these factors affect your own study: Staff availability (any particular times?) Practice busy? Different centres recruiting at
different rates? Why do you think this is?
Did anything in the clinical, organisational or policy environment change over the course of your study that affected recruitment?
Estimation Some previous research has shown that when investigators are planning participant accrual to research, they are often overly
optimistic in terms of the rate at which they expect this to happen. In your experience, generally, have you found this to be the
case?
Did you base your accrual estimates on: A clinical audit? Previous research? An estimate (whose?)? Was that realistic
What information or knowledge did you not have when planning the trial that would have been most beneficial in projecting
recruitment to the study? Would this have been available?
Planning Was any pilot work undertaken, or a feasibility stage incorporated into the research? Were projections changed?
Is there anything you can think of that would make it easier to project recruitment to studies generally?
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The comparative difficulty of recruiting an incident, as
opposed to a prevalent, population, was highlighted by
all the interviews. Where incident cases of acute condi-
tions are required - and thus where opportunistic clin-
ician referral is the only option - both recruitment, and
also the ability to predict recruitment, become more
difficult.
‘Incident cases are very different to looking for lists of
people who have a particular condition already,
because that’s a block of people that are just ready to
approach, whereas… the incidence rate… can really
slow you down… it’s, ‘oh yeah we get five or six of
those a month’ and then when you actually do it in
practice you only get one or two a month, so our
study’s going to take three times as long as we
thought’. (E, Investigator)
‘We couldn’t use any basis for calculations because it’s
just really dependent on the rate at which you could
get staff to make patients aware of this trial’.
(G, Investigator)
Some interviewees thought that using multiple recruit-
ment methods was ideal in order to increase the chances
of success, although this may add an additional layer of
uncertainty to estimates.
The clinical setting
The heavier the reliance on opportunistic clinician refer-
rals, the greater will be the impact of the clinical setting
on recruitment rates (Fig. 1). Factors stated as particularly
important were clinician equipoise, practice workload,
research experience, and input from and engagement with
the external project team.
Recruitment rates achieved could be greatly affected
by the willingness of the clinicians involved to recruit
eligible patients, sometimes manifesting in failure to
refer patients, or referral of an inappropriately selective
group of people.
‘And what happened was that once they knew they
were referring patients to [the intervention], they
tended to choose slightly different patients because
they had their own views about whether [the
intervention] would be useful’. (A, Investigator)
In the following case, a list of eligible patients pro-
vided by the GP was smaller than expected: ‘And some
may have just excluded patients on the basis of just,
never seeing somebody perhaps. We went back and
searched again in one case didn’t we, I seem to remem-
ber, because we didn’t believe the results.’ (C, Study
Manager) Determining the reasons behind poor clin-
ician referral rates is not necessarily straightforward.
Clinicians often sound interested and do not deliver.
‘I’m deeply sceptical of healthcare professionals to
directly refer people into trials and I’m always
pleasantly surprised when I’m proved wrong in that
respect, and I guess I was sort of proved right in this
one, that healthcare professionals weren’t desperately
keen to refer their participants to the trial… they
sound interested when you talked about it, but then
that very rarely converted into patient referrals’.
(G, Investigator)
Overenthusiasm to recruit could also cause problems
with ‘some bending the criteria and so you end up with
patients that actually shouldn’t be in the study.’ (B, Study
Manager) This could be put down to a lack of experi-
ence undertaking research. The following example illus-
trates the problem.
‘What we did identify was that the practices didn’t
always apply the eligibility criteria,, a GP was supposed
Fig. 1 Factors identified as affecting accrual rates when using two alternative methods of recruitment
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to go through the list of people who turned up on
the searches and check them against the eligibility
criteria and there were several cases where people
were not excluded who should have been… so there,
so what we’ve learned to do from that is to tighten
up on the training of the people at the practices to
say, ‘look, that’s really important, we don’t want to
waste people’s time and get them in here and do all
these blood tests and then find out that they weren’t
eligible’. (E, Investigator)
Considerable variation between GP practices had been
observed, with those centres that were more interested
in and had more experience of research, both thought to
recruit better and have more realistic expectations.
Therefore, basing predictions on the performance of the
more experienced practices (that the investigator is used
to working with) could cause problems: ‘It was the case
that the practices in [name of area] weren’t as research
ready, as it were, as the ones in [name of area], so we
possibly were a bit overoptimistic’ (D, Investigator). This
study manager thought the safest approach was to stick
to the research experienced practices: ‘I hesitate now
going to a practice that hasn’t done anything before,
because I don’t think they realise how much they have
to do basically’ (I, Study Manager).
The research setting
The UKCRN facilitates both a topic-specific and a pri-
mary care research network and was introduced to pro-
vide an infrastructure to support recruitment and
retention of research participants. There was agreement
amongst interviewees that these networks have been
helpful by improving access to GPs and patients. How-
ever, variations in procedure between networks and a
lack of feedback and data on recruitment were seen as
barriers to successful recruitment projections. ‘From the
point of view of overall recruitment to similar types of
studies [feedback and data on recruitment] would be
really useful information’ (H, Study Manager). Several
interviewees thought that research networks could
improve the planning process, by providing basic data
on key variables.
‘I think a good thing that could be done perhaps is to
use the primary care research networks…to produce
more information on their practices, their research
practices, they could centrally run searches on them,
across ten or twelve research practices as a kind of
planning service, project planning and if they could
keep just basic data on demographics and population
size and age bands and things like that from their
practices they could help a bit with that’.
(E, Investigator)
Many UK research funders will only contribute to
activities they consider to be directly associated with re-
search, as defined by Department of Health Guidance
Note HSG(97)32 and successor documents [54]. It is still
a matter of surprise and frustration to many researchers
that the definition of research activity excludes the iden-
tification of eligible patients - separately funded through
‘service support costs’ - and experimental treatments -
again, separately funded through ‘excess treatment costs’
[55, 56]. Considerable delays are caused in the acquisi-
tion of these costs, as well as research and development
approvals, which, in the UK are acquired from each
participating institution, separately from, and subsequent
to, Research Ethics Committee approvals [57–61]. Geo-
graphical variation in access to support/treatment costs
and in R&D approval times made estimation of study
timelines problematic. ‘It’s now seven months and we
still haven’t got [R&D approval], so god knows when
we’ll get it, it’s just miserable.’ (D, Investigator) Where
insufficient time was built into the grant, delays could
affect recruitment, especially in trials involving seasonal
conditions. ‘If the R&D approval had come through in a
timely fashion, they could have started a year earlier’.
(H, Study Manager).
Use of planning techniques
‘I think you need to be as realistic as possible, I don’t
think you’re ever going to get an accurate picture.
You do your projected, predicted recruitment rates
and you can try and stick to that, but you’ve got to be
flexible’. (I, Study Manager)
The difficulties involved in planning a clinical study
were highlighted in the interviews. Various methods were
explored and sometimes differing opinions expressed in
relation to the utility of such methods in estimating study
timelines.
Pilot and feasibility work
There was broad consensus that pilot work was of bene-
fit in projecting recruitment to a full trial. ‘You could
almost justify doing a ‘pilot pilot’ study or something just
to look at recruitment’ (E, Investigator). One interviewee
had encountered an unexpected problem, which took
6 months to resolve and which, had it occurred during a
full trial, would have had more severe consequences. ‘If
we hadn’t done the pilot we would have been really
screwed’ (D, Investigator). Not all interviewees had con-
ducted pilot work, and some regretted this. However,
some did raise caution that recruitment rates observed
in pilot studies may not be representative of those in a
full trial. ‘[The pilot] all happened very simply, but they
were practices we’d worked with before’ (F, Investigator).
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Those with particularly complex trial protocols or
interventions and whose research involved a lot of buy-
in from either patient or GP practice regretted not con-
sulting more with those that would be involved by
undertaking early qualitative work to determine feasibil-
ity and interest.
‘It was a complex trial and we had lots of components
to it… I’d go back and do a little more research with
people and say ‘what do you think of this design’….
they’re very helpful and you know they’ll soon say if
something’s not going to work. You can’t predict
from that how well it will work, but it does stop the
disasters happening’. (C, Investigator and Study
Manager)
Those that highlighted the importance of such early
feasibility work did so more within the context of im-
proving the trial design and intervention generally, ra-
ther than using qualitative work (as distinct from pilot
work) to assist in estimating trial timelines or recruit-
ment projections. While the importance of qualitative
work was highlighted, those interviewees with more
straightforward trial designs and standard interventions
had considerably less to say on the subject.
Projections, scheduling and contingency
The majority of interviewees agreed that formulating
recruitment projections during the planning stage was a
useful process (see also, ‘influences on poor estimation’).
Those against projections focused on the futility of get-
ting the estimate right:
‘I don’t know how things would have been made
different if you haven’t really done x, y and z by when
you said you were supposed to… if I’d have made
Gantt charts or anything, well I just don’t see the
point because I would have missed them all the time
[laughs]’. (H, Study Manager)
The frequently employed counter-argument was
that, ‘it’s worth doing, because if you don’t do it then
you don’t know you’re not on target’ (I, Study Man-
ager). There was a general acceptance that timelines
would be likely to change, that it’s important to be
flexible, and that recruitment is rarely achieved at a
steady rate.
‘You usually have a recruitment curve, so you plot
out what you’re expecting to do over the time
period, and it’s always a straight line which I find
quite surprising because usually it’s not a straight
line, you start off slowly and then you build up and
then it peaks and then drops off a bit towards the
end, ’cause yeah you learn what the barriers are as
you go along and often it doesn’t go the way you
expected and you have to take measures to correct
and get back onto the curve
And so with this study did you, what sort of a curve
did you have for your recruitment then?
Um, well just a straight line [laughs]’. (E, Investigator)
Events outside the control of the study team, for
example a change in the diagnosis or management in the
population being studied, can affect an otherwise sensible
schedule. The success of the NHS Quality and Outcomes
Framework (QOF), introduced to reward and incentivise
GPs in the management of chronic disease, was thought
to have reduced the pool of poorly managed patients eli-
gible for this study of a chronic condition: ‘We thought
[the eligibility criteria] were broad to start off with…we’d
assumed on the basis of previous work there would be
quite a large pool of people to recruit’ (C, Investigator).
Researchers believed that building in contingency to the
trial timelines was sensible, but that the implications for
costs often made this impractical.
Influences on poor estimation
‘I think the way it normally works is they have their
target number and their timescale and they work
backward’. (I, Study Manager)
Technical, psychological and political factors were all
identified in the interviews. In many instances, it is
hard to extricate technical and political influences from
psychological ones - as biases are inherent in any
human decision making - so there was some overlap
between the themes.
Technical
Interviewees had used a variety of data sources to inform
estimates, all with strengths and limitations. The most
commonly used data source was recruitment data from
previous research, usually from the interviewee’s own or
colleagues’ research. This is the most easily accessible
data but has weaknesses.
‘We'll say to the collaborators and including ourselves,
'has anyone done a study with a similar population
before in primary care and what kind of recruitment
rates do you get' and try and base it on facts as much
as possible. But even then you get two different
studies and one will have a recruitment rate three or
four times the other one and you say ‘OK which
estimate shall we use’. (E, Investigator)
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The temptation here is to go with the more optimistic
figure, as discussed in the next section, ‘psychological
influences’.
To determine patient numbers, data derived from clin-
ician estimates were considered to be the least reliable,
whereas looking at practice data directly was preferable.
Talking to GPs ‘you get big variability and you don’t really
know from the outset if you can trust that information or
not, whereas with the database you’re bypassing all of that’
(F, Investigator). Interviewees thought practice data were
reliable and accurate for items collected for the QOF, but
that other data could be much less so. In addition, avail-
ability and variability between practice systems can be a
barrier. However, such data can at most answer one piece
of the jigsaw - the number of potentially eligible patients -
and cannot help with other variables affecting recruitment
rates.
Ultimately this interviewee thought the technical
process of projecting recruitment was not that hard, but
that access to the right data was the main barrier: ‘I
don’t think it’s a difficult thing to do, to estimate recruit-
ment rates, but it relies on you having relevant data and
that’s the difficulty’. (E, Investigator)
Psychological
All interviewees thought that investigators are generally
overly optimistic when estimating recruitment but that
the reasons varied.
‘If you’re a GP, for example, if you have an interest in
back pain… people with back pain may come to see
you preferentially. So… you think ‘oh well I’m seeing
two or three a week for this condition and I’ll times
that by five [for the other GP partners], oh that’s
fifteen a week and OK even if we recruit half of those
we’re going to get seven in a week’ but what he or she
doesn’t know is that the partners are only seeing
perhaps one a week because all of the other people
are coming to you’. (D, Investigator)
Most interviewees had at some point used recruitment
figures from previous research to inform estimates for a
current project. However, when using such data, there is
a tendency to inappropriately ‘anchor’ [62] estimates by
focusing on positive past experiences and failing to con-
sider important differences between the studies.
‘The [previous study]… per patient it was definitely
better funded than this one… it was hideously
optimistic to expect this sort of study to be done on
such a small budget’. (H, Study Manager)
Although all interviewees thought investigators were
generally overly optimistic, several explicitly stated that
on their own studies they try to be as pessimistic as pos-
sible (B, E and G). Interviewees often framed their own
experience in positive terms, sometimes stating that ini-
tial targets had been met when it later transpired this
was not strictly the case. Such statements could be inter-
preted as examples of recall bias or the ‘Lake Wobegon
Effect’, a tendency for individuals to overestimate their
achievements relative to the average [63].
Political
Several researchers acknowledged tending towards opti-
mism in the projections provided to funding bodies, due
to institutional pressures to secure the funding.
‘You want to put together a grant application which is
realistic as well in terms of being able to win that
grant and so you can’t have things going on for years,
so it’s hard to balance it properly so you’re not going
back asking for extensions’. (C, Investigator)
‘When you plan the project you have an eye to the
funding, funders want value for money… you could
say ‘oh, well we’ll recruit one patient a month and
take a hundred months and we’ll have a full time
researcher employed all that time’, but that’s not really
going to work. There is a certain amount of pressure
to fit the funding that’s available and compress that
into a timescale’. (E, Investigator)
Occasionally there was evidence that researchers were
not intrinsically motivated to take the planning process
seriously.
‘I think a lot of this planning and stuff is done more
for the benefit of outside bodies, rather than actual
running of the study… most of the time when you’re
writing things like Gantt charts a lot of it is bullshit
and you’re just doing it because you’ve got to do it’.
(H, Study Manager)
Discussion
Principal findings
This qualitative study has explored three key themes
relating to the projection of recruitment to clinical trials
in primary care settings. In agreement with previous
work [8, 9, 44], a large number of factors affecting
recruitment were identified. This highlights that realistic
estimation of recruitment rates is complex. Where
prevalent cases are required, use of practice databases
and targeted mail-outs is considered preferable in order
to maximise recruitment success and aid estimation of
the number of eligible patients for the study [8, 45]. By
avoiding the requirement for individual GPs to refer pa-
tients to the trial, targeted mail-outs bypass many of the
problems of the clinical setting highlighted in these
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findings and previous research [11–16] - specifically;
lack of GP equipoise, conflicting time priorities and in-
sufficient research experience. Where opportunistic GP
referrals are required, the variability in recruitment per-
formance between and within GP practices makes esti-
mation of recruitment challenging, and consequently,
some of our respondents voiced a preference for exclu-
sively using experienced practices. Interventions aimed
at GPs to increase awareness of general research princi-
pals and to explain the position of equipoise driving the
trial design could be of benefit to planning recruitment
rates, as this might reduce some of the uncertainty
around individual GP performance. One of our inter-
viewees had randomised practices to receive additional
information about the trial treatments, and reported that
those who’d received this referred twice as many pa-
tients. Use of such interventions could be explored
further.
We identified major issues relating to the research set-
ting, which were manifested in delays to securing NHS
costs and obtaining approvals to undertake the research.
The severity of delays experienced makes the projection
of timelines particularly difficult and, in many cases,
impossible to anticipate in advance. Planned changes to
the approvals process, via the recently established Health
Research Authority, will bypass the requirement for indi-
vidual local organisations to give R&D approval and may
enable more reliable estimates of the time required.
Early planning of the recruitment period has long been
identified as an important step in clinical trial implemen-
tation [64]. Pilot and feasibility work were both thought to
be important aspects of the planning stage, for different
reasons - pilot work specifically to aid in projecting re-
cruitment to a full trial and feasibility work to improve
complex trial processes and interventions. Our inter-
viewees had conducted little in the way of early feasibility
work and there was little recognition of this as an aid to
projecting recruitment specifically. The use of pilot data
for projections, while helpful, should be treated with cau-
tion due to variations between rates achieved on a small
scale versus when rolled out in a full trial. With regards to
the use of specific planning techniques, we identified some
ambivalence as to the benefits of formulating recruitment
projections, although most interviewees thought this an
important exercise. There was also uncertainty as to how
to best schedule trial timelines to maximise efficiency,
while including contingency for unanticipated problems,
such as issues in the research setting described above.
Exploration of the possible influences on poor estima-
tion of trial timelines, framed within the explanations
used by Flyvbjerg [19], resulted in some interesting find-
ings, not previously explored qualitatively in the clinical
trials literature. Technical issues around poor data qual-
ity and availability, as well as inappropriate use of data,
were identified. The finding that data obtained from GP
estimates was considered the least reliable was perhaps
unsurprising, given that estimates provided by individ-
uals may be more prone to bias, and given other findings
concerning the barriers created by a lack of GP experi-
ence in research. In addition, we found that investigators
might not always use the most effective sources of data,
prioritising previous research conducted within their
team, over wider distributional data. Whether such a
preference is due to bias or insufficient availability of ap-
propriate data is not always clear. Kahneman and
Tversky [3] found that people have a tendency to be
‘insufficiently sensitive to distributional data, even when
such data are available’ (ch. 2, p. 2). Examples of psycho-
logical bias were clearly present in the data, often result-
ing in overly optimistic projections. In addition, some
evidence of political bias was discovered, with pressures
to secure funding potentially impacting on recruitment
estimates. Some interviewees were explicitly aware of a
balance between securing funding and providing realistic
projections to funding bodies.
Strengths and limitations of the study
This is the first study to our knowledge that has investi-
gated specifically the projection of recruitment to clinical
trials in primary care. Other studies have focused on
methods to improve recruitment to trials in this setting,
but we believe there has been little recent research explor-
ing the methods used to undertake the planning stages of
trial recruitment. Use of qualitative methods has enabled a
detailed exploration of the experiences and attitudes of
those involved in the process.
We interviewed a relatively small sample of re-
searchers, and there were some limitations in the sample
inclusion criteria. Only Chief Investigators and Study
Managers were interviewed - the inclusion of Clinical
Trials Unit proposal development staff may have re-
sulted in a broader range of views - and the study was
limited to discussion of non-commercial research. Prior-
itising invitations to people with links to the department
of the study team is a limitation, though we included a
range of studies with varying designs and populations
and interviewed staff at several institutions across the
United Kingdom.
It is possible the interviewer gave a degree of rever-
ence to interviewees, who were largely more senior
personnel working in the same field, all of whom had
direct or indirect links to the study team. There are
potential advantages and disadvantages to interviewing
peers, as discussed in our methods. Perhaps the most
sensitive area of discussion, the political motives behind
projections, was not an a priori question in the inter-
view schedule, but was volunteered by a number of
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interviewees, indicating a confidence in discussing such
issues openly in the interview environment.
Implications for researchers
In line with previous literature, we recommend that
researchers should plan early for recruitment [4, 28],
ensuring sufficient consideration is given to the methods
used to recruit. Teams should closely monitor progress
against pre-set thresholds and act early where changes
to the project plan are required.
Improving the estimation of project timescales would
result in better use of public funds and may also reduce
existing cynicism among some researchers as to the
benefit of formulating projections. Researchers may be
best placed using a variety of data sources where pos-
sible and favouring distributional data over personal
experience. Researchers could consider use of methods
similar to RCF as an aid to reducing unconscious biases
involved in the process. Of the three forms of bias
explored in this paper, technical and psychological
biases could be reduced by using such an approach
[19]. To aid this, it will be important to improve the
availability and accessibility of detailed recruitment data
from previous trials. Combined with current attempts
to ensure trial registration and publication of trial pro-
tocols [65–67], this would enable researchers to more
easily access relevant distributional data pertinent to
their planned trial. Improving the general culture of
research within primary care and strengthening the
relationship between practitioner and researcher could
enable an easier path to recruitment projection. Keep-
ing patient records with research in mind and provision
of easier access to such data could improve the infor-
mation used to inform future studies. As suggested by
one of our interviewees, the research networks could
assist in this process.
Where deliberate political biases exist, independent
challenge and accountability may help to counter these.
Recent guidance [68] stresses the importance of this
when allocating public funds, suggesting that overly
optimistic projections are caused in part by a failure of
governance. In agreement with van der Wouden and
colleagues [8], our results suggest that funding bodies
should use a consistent and systematic approach in
requesting evidence to back up estimates provided by
trial teams. When doing so, they should consider
whether the applicants have used appropriate methods
for the task. For example, where prevalent populations
are required, have the applicants provided data derived
from practice databases to back up the estimated num-
ber of eligible patients? Have they provided recruitment
data from a number of previous studies investigating
similar populations and interventions?
Implications for future research
This exploratory research was limited to recruitment in
the primary care setting. Additional qualitative research
could be undertaken in this and other clinical settings, fur-
ther exploring the utility of using formal methods to aid
projection of recruitment. Systematic approaches similar
to RCF could be developed, such as that employed by
Cooper and colleagues for diabetes prevention and ther-
apy trials [69]. Their approach involved calculating pooled
recruitment rates, with 95 % confidence intervals, for
those screened, eligible and randomised as a function of
those approached. Similar approaches have also been
taken in systematic reviews of recruitment to dementia
studies [70] and behavioural trials [71]. Further research is
needed to develop a consensus-based formal approach.
Research could also be undertaken to determine whether
systematic techniques could be applied to the estimation of
participant attrition. Fabricatore and colleagues systematic-
ally reviewed attrition rates in pharmacological weight loss
trials [72], whereas Villeneuve and colleagues reviewed
drop-out rates from psychosocial treatments for schizo-
phrenia [73]. Anecdotally, these studies have contributed
to planning further research in their own field, and system-
atic reviews of data points, such as recruitment and attri-
tion rates, might also assist in the planning of future trials
in primary care.
Conclusions
A large number of complex factors can affect recruit-
ment rates to research in the primary care setting, espe-
cially where opportunistic clinician referrals of patients
with acute conditions are required. Suitable early plan-
ning of the recruitment process is essential, and there
may be potential to improve the projection of trial time-
lines by reducing biases involved in the process. Further
research is needed to determine how formal processes
could be developed for this purpose.
Additional file
Additional file 1: Interview topic guide. Full interview topic guide
used in the interviews. (DOC 34 kb)
Abbreviations
GP: general practitioner; MRC: Medical research council; NHS: National Health
Service; NIHR: National Institute for Health Research; QOF: quality and outcomes
framework; RCF: reference class forecasting; R&D: research and development;
UKCRN: United Kingdom Clinical Research Network.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
DW designed the study, undertook data collection and analysis and drafted
the manuscript. DH conceived of and designed the study and contributed to
the manuscript. Both authors approved the final version.
White and Hind Trials  (2015) 16:473 Page 11 of 13
Acknowledgements
No specific funding supported this study. We are very grateful to the
researchers who took part in the interviews. We would also like to thank
the following: Chin Maguire, Sheffield CTRU, for contributing to the design
of the study; Jon Griffiths, South Yorkshire CLRN, for performing the
database search; and Cindy Cooper, Sheffield CTRU, for assisting with
recruitment to the study.
Received: 29 January 2015 Accepted: 8 October 2015
References
1. Sully BGO, Julious SA, Nicholl J. A reinvestigation of recruitment to randomised,
controlled, multicenter trials: a review of trials funded by two UK funding
agencies. Trials. 2013;14:166.
2. Barnard KD, Dent L, Cook A. A systematic review of models to predict
recruitment to multicentre clinical trials. BMC Med Res Methodol.
2010;10:63.
3. Kahneman D, Tversky A. Intuitive prediction: Biases and corrective
procedures. TIMS Stud Manag Sci. 1977;12:313–27.
4. Gorringe JAL. Initial preparations for clinical trials. In: Harris EL, Fitzgerald JD,
editors. In The Principals and Practice of Clinical Trials. Edinburgh: Churchill
Livingstone; 1970. p. 41–6.
5. Lasagna L. The pharmaceutical revolution forty years later. Rev Farmacol
Clin Exp. 1984;1:157–61.
6. Bearman JE, Loewenson RB, Gullen WH. Muench’s Postulates, Laws, and
Corollaries (Biometrics Note No. 4). Bethesda: Office of Biometry and
Epidemiology, National Eye Institute, National Institutes of Health; 1974.
7. Colwell B, Mathers N, Ng CJJ, Bradley A. Improving recruitment to
primary care trials: some lessons from the use of modern marketing
techniques. Br J Gen Pract. 2012;62:496–8.
8. Vanderwouden J, Blankenstein A, Huibers M, Vanderwindt D, Stalman W,
Verhagen A. Survey among 78 studies showed that Lasagna’s law holds in
Dutch primary care research. J Clin Epidemiol. 2007;60:819–24.
9. Bower P, Wilson S, Mathers N. Short report: How often do UK primary care
trials face recruitment delays? Fam Pract. 2007;24:601–3.
10. De Maeseneer JM, Van Driel ML, Green LA, Van Weel C. The need for
research in primary care. Lancet. 2003;362:1314–9.
11. Bower P, Wallace P, Ward E, Graffy J, Miller J, Delaney B, et al. Improving
recruitment to health research in primary care. Fam Pract. 2009;26:391–7.
12. Van der Windt DA, Koes BW, van Aarst M, Heemskerk MA, Bouter LM.
Practical aspects of conducting a pragmatic randomised trial in primary
care: patient recruitment and outcome assessment. Br J Gen Pract.
2000;50:371–4.
13. Prout H, Butler C, Kinnersley P, Robling M, Hood K, Tudor-Jones R. A
qualitative evaluation of implementing a randomized controlled trial in
general practice. Fam Pract. 2003;20:675–81.
14. Hunt CJ, Shepherd LM, Andrews G. Do doctors know best? Comments on a
failed trial. Med J Aust. 2001;174:144–6.
15. Fairhurst K, Dowrick C. Problems with recruitment in a randomized
controlled trial of counselling in general practice: causes and implications.
J Health Serv Res Policy. 1996;1:77–80.
16. Foy R, Parry J, Duggan A, Delaney B, Wilson S, Lewin-Van Den Broek NT. How
evidence based are recruitment strategies to randomized controlled trials in
primary care? Experience from seven studies. Fam Pract. 2003;20:83–92.
17. Snowdon C, Elbourne DR, Garcia J, Campbell MK, Entwistle VA, Francis D, et
al. Financial considerations in the conduct of multi-centre randomised
controlled trials: evidence from a qualitative study. Trials. 2006;7:34.
18. Ward E, Bower P, Collier D, Delaney B, Graffy J, Kinmonth A-L et al. Primary
Care Research Recruitment: A Practical Guide. 2010. Available at: https://
www.crn.nihr.ac.uk/resources/primary-care-research-recruitment/ (Accessed
15 October 2015)
19. Flyvbjerg B. Curbing Optimism Bias and Strategic Misrepresentation in
Planning: Reference Class Forecasting in Practice. Eur Plan Stud. 2008;16:3–
21.
20. Kahneman D, Tversky A. Prospect theory: an analysis of decision under risk.
Econometrica. 1979;47:263.
21. Ritchie J, Spencer L. Qualitative data analysis for applied policy research. In:
Bryman A, Burgess RG, editors. Anal Qual data. London: Routledge.
1994:173–94.
22. Creswell JW, Hanson WE, Clark Plano VL, Morales A. Qualitative research
designs: selection and implementation. Couns Psychol. 2007;35:236–64.
23. Van Manen M. Researching lived experience: human science for an action
sensitive pedagogy. Ontario: University of Western Ontario; 1990.
24. Cherryholmes CH. Notes on pragmatism and scientific realism. Educ Res.
1992;21:13–7.
25. Peirce CS. Review of Nichols’ A treatise on cosmology. In: Meaning and
action. A critical history of pragmatism. Indianapolis: Hackett; 1984. p. 493–5.
26. Dewey J. The development of American pragmatism. In: Thayer H, editor.
Pragmatism class writings. Indianapolis, IN: Hackett; 1989. p. 23–40.
27. Lovato LC, Hill K, Hertert S, Hunninghake DB, Probstfield JL. Recruitment for
controlled clinical trials: literature summary and annotated bibliography.
Control Clin Trials. 1997;18:328–52.
28. Collins JF, Williford WO, Weiss DG, Bingham SF, Klett CJ. Planning patient
recruitment: fantasy and reality. Stat Med. 1984;3:435–43.
29. Hunninghake DB, Darby CA, Probstfield JL. Recruitment experience in
clinical trials: literature summary and annotated bibliography. Control Clin
Trials. 1987;8(4 Suppl):6S–30S.
30. Hunninghake DB. Summary conclusions. Control Clin Trials. 1987;8:1–5.
31. Agras WS, Marshall GD, Kraemer HC. Planning recruitment. Circulation.
1982;66(6 Pt 2):IV54–V58.
32. Agras WS, Bradford RH. Recruitment: an introduction. Circulation.
1982;66(6 Pt 2):IV2–5.
33. Ederer F. Practical problems in collaborative clinical trials. Am J Epidemiol.
1975;102:111–8.
34. Weintraub M. Selecting patients for a clinical trial part A: the outpatient. In:
Buncher C, Tsay J, editors. Statistics in the pharmaceutical industry. Boca
Raton: Chapman & Hall/CRC; 1993. p. 118–30.
35. McDermind F, Peters K, Jackson D, Daly J. Conducting qualitative research
in the context of pre-existing peer and collegial relationships. Nurse Res.
2013;21:28–33.
36. Galae A. Breaking the barriers of insider research in occupational health and
safety. J Heal Saf Res Pract. 2009;1:3–12.
37. O’Donnell D, Porter G, McGuire D, Garavan T, Heffernan M, Cleary P.
Creating intellectual capital: a Habermasian community of practice (CoP)
introduction. J Eur Ind Train. 2003;27:80–7.
38. Guest G. How many interviews are enough? An experiment with data
saturation and variability. Field Methods. 2006;18:59–82.
39. O’Reilly M, Parker N. ‘Unsatisfactory Saturation’: a critical exploration of the
notion of saturated sample sizes in qualitative research. Qual Res.
2012;13:190–7.
40. Francis JJ, Johnston M, Robertson C, Glidewell L, Entwistle V, Eccles MP, et
al. What is an adequate sample size? Operationalising data saturation for
theory-based interview studies. Psychol Health. 2010;25:1229–45.
41. McConnell-Henry T, James A, Chapman Y, Francis K. Researching with
people you know: issues in interviewing. Contemp Nurse. 2009;34:2–9.
42. Corden A, Sainsbury R. Verbatim quotations in applied social research:
theory, practice and impact. Methods Briefing, 18, Cathie Marsh Centre for
Census and Survey Research, Manchester. 2006.
43. Spencer L, Ritchie J, O’Connor W. Analysis: Practice, Principles and Processes.
In Qual Res Pract A Guid Soc Sci Students Res. 2003. p. 199–218.
44. Graffy J, Grant J, Boase S, Ward E, Wallace P, Miller J, et al. UK research staff
perspectives on improving recruitment and retention to primary care
research; nominal group exercise. Fam Pract. 2009;26:48–55.
45. Stuardi T, Cox H, Torgerson DJ. Database recruitment: a solution to poor
recruitment in randomized trials? Fam Pract. 2011;28:329–33.
46. Fletcher K, Mant J, Holder R, Fitzmaurice D, Lip GYH, Hobbs FDR. An analysis
of factors that predict patient consent to take part in a randomized
controlled trial. Fam Pract. 2007;24:388–94.
47. Hoddinott P, Britten J, Harrild K, Godden DJ. Recruitment issues when
primary care population clusters are used in randomised controlled clinical
trials: Climbing mountains or pushing boulders uphill? Contemp Clin Trials.
2007;28:232–41.
48. Bell-Syer SE, Moffett JA. Recruiting patients to randomized trials in primary
care: principles and case study. Fam Pract. 2000;17:187–91.
49. Pearl A, Wright S, Gamble G, Doughty R, Sharpe N. Randomised trials in
general practice–a New Zealand experience in recruitment. N Z Med J.
2003;116:1186.
50. Williamson MK, Pirkis J, Pfaff JJ, Tyson O, Sim M, Kerse N, et al. Recruiting
and retaining GPs and patients in intervention studies: the DEPS-GP project
as a case study. BMC Med Res Methodol. 2007;7:42.
White and Hind Trials  (2015) 16:473 Page 12 of 13
51. De Wit NJ, Quartero AO, Zuithoff AP, Numans ME. Participation and
successful patient recruitment in primary care. J Fam Pract. 2001;50:976.
52. Ngune I, Jiwa M, Dadich A, Lotriet J, Sriram D. Effective recruitment
strategies in primary care research: a systematic review. Qual Prim Care.
2012;115–123.
53. Lasagna L. Problems in publication of clinical trial methodology. Clin Pharmacol
Ther. 1979;25(5 Pt 2):751–3.
54. Simmons T. Attributing the Costs of Health and Social Care Research &
Development (AcoRD). London: Department of Health; 2012.
55. Lenney W, Perry S, Price D. Clinical trials and tribulations: the MASCOT
study. Thorax. 2011;66:457–8.
56. Mackway-Jones K. Seeking funding for research. Emerg Med J. 2003;20:359–61.
57. Kearney A, McKay A, Hickey H, Balabanova S, Marson AG, Gamble C, et al.
Opening research sites in multicentre clinical trials within the UK: a detailed
analysis of delays. BMJ Open. 2014;4, e005874.
58. Snooks H, Hutchings H, Seagrove A, Stewart-Brown S, Williams J, Russell I.
Bureaucracy stifles medical research in Britain: a tale of three trials. BMC
Med Res Methodol. 2012;12:122.
59. Al-Shahi Salman R, Beller E, Kagan J, Hemminki E, Phillips RS, Savulescu J, et
al. Increasing value and reducing waste in biomedical research regulation
and management. Lancet. 2014;383:176–85.
60. O’Dowd A. Target to start clinical trials within 70 days of approval will take
time to achieve, admits minister. BMJ. 2013;346:f3649.
61. The Lancet. Untangling health research governance in the UK. Lancet.
2011;377:179.
62. Tversky A, Kahneman D. Judgment under uncertainty: heuristics and biases.
Science. 1974;185:1124–31.
63. Kruger J. Lake Wobegon be gone! The ‘below-average effect’ and the
egocentric nature of comparative ability judgments. J Pers Soc Psychol.
1999;77:221–32.
64. Spilker B, Cramer JA. A frame of reference for patient recruitment issues. In:
Patient recruitment in clinical trials. New York: Raven; 1992. p. 3–23.
65. Chalmers I. Health Research Authority’s great leap forward on UK trial
registration. BMJ. 2013;347:f5776.
66. Wager E, Williams P. ‘Hardly worth the effort’? Medical journals’ policies and
their editors' and publishers' views on trial registration and publication bias:
quantitative and qualitative study. BMJ. 2013;347:f5248.
67. Scherer RW, Sieving PC, Ervin A-M, Dickersin K. Can we depend on
investigators to identify and register randomized controlled trials? PLoS
One. 2012;7:e44183.
68. National Audit Office: Over-optimism in government projects.
2013. Available at: http://www.nao.org.uk/report/optimism-bias-paper/
(Accessed: 15 October 2015)
69. Cooper CL, Hind D, Duncan R, Walters S, Lartey A, Lee E, et al. A rapid
review indicated higher recruitment rates in treatment trials than in
prevention trials. J Clin Epidemiol. 2015;68(3):347-54.
70. Cooper C, Ketley D, Livingston G. Systematic review and meta-analysis to
estimate potential recruitment to dementia intervention studies. Int J
Geriatr Psychiatry. 2014;29:515–25.
71. Trivedi RB, Szarka JG, Beaver K, Brousseau K, Nevins E, Yancy WS, et al.
Recruitment and retention rates in behavioral trials involving patients and a
support person: a systematic review. Contemp Clin Trials. 2013;36:307–318.
72. Fabricatore AN, Wadden TA, Moore RH, Butryn ML, Gravallese EA, Erondu
NE, et al. Attrition from randomized controlled trials of pharmacological
weight loss agents: a systematic review and analysis. Obes Rev.
2009;10:333–41.
73. Villeneuve K, Potvin S, Lesage A, Nicole L. Meta-analysis of rates of drop-out
from psychosocial treatment among persons with schizophrenia spectrum
disorder. Schizophr Res. 2010;121:266–70. Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
White and Hind Trials  (2015) 16:473 Page 13 of 13
